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(57) Abstract: Compounds represented by the 
following general formula (1): (1) wherein ^ 
represents amidinophenyl, etc.; R 2 represents 
hydrogen, etc.; R 3 represents carbamoylalkyl, etc.; 
R 4 represents hydrogen, etc.; R 5 represents benzyl, 
etc.; R 6 represents hydrogen, etc.; and R 7 represents 
alkylsulfonyl, etc. Crystals of a complex of Vila 
V£> factor/human soluble tissue factor with a low-molecular weight reversible Vila factor inhibitor. A medium carrying the whole 
^5 or a part of the coordinate data of the stereostructure of the complex of human Vila factor/human soluble tissue factor with a 
low-molecular weight reversible Vila factor inhibitor obtained by X-ray crystal structure analysis of the above crystals recorded 
thereon. A method of designing a low-molecular weight reversible Vila factor inhibitor by using the above data. 
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(1) 



(5£f, R x «, 75yV7x^;H^i*, R 2 «, * * HC ^ & £ , R 3 

<t\ ^s-To ) T^$n-g>fb^^ 0 vi i am^/tL b~»smmm.wim? 

UmmfeMtixTZ Z. £\z& Dt#<b*i5 h hVI la Hf/t h pJ^MM 



WO 02/062829 



PCT/JP02/00883 



m m m 

^$n«'f4MyD^T-ifT^§?g'KfbX I iBf (Xlla) XI 

20 uttxi m^&m&fmvx, m&y°n^rr-^&z>mmkx i (x 

25 frTS. BP "5, >J>H«, VI I I aHf, IXaH^ XH^ Ca 2+ ^B 
&£^>^-if*«1^ £SfcU>JI^ Va@f, XaB^ yahD>t>, 
Ca 2+ ^6^57°DhD> If ^— if *<&#j&*JB/£ £ ft, ^ n h n > tf > 

^H^OMIilt VI I aW!»i»«t§uitJ;D 
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VI I aBfH tujzE©j;5^H^W©±^{cf4fiT§fe55, VI lag 

15 bfc^x, vi i am^uwrnu. ftm&<DMmRmm-¥Tz>mm<D^m%i 
tcuwtm, mxu, >m-\i<Dm±m (^^\z^m\zu, mm%mmm±m, p 

TCAf£©|?$^ D I C mn&ikWiHMm&mffi disseminate 
d intravascular coagulation), 'Odajfaflfegl^ 

20 Z\tl^, VI IaH^BI^JibT, ^<^^0ft^WM$nT^§ 
(WO0 0/4 1 5 3 1^i, WO0 0/3 5 8 8 6^t, WO 9 9/4 
12 3 1 EP921116 A-^-^PI^g, WO 00/15658 

fg, WO 0 0 / 3 0 6 4 6 WO 00/58346 -5§-£^&£) o 

25 iiWH^T^s^w^M^fe^^viT+^t^v^T, $ t>\zmntc.mm 

^)v&^>¥3.~-?&m^Tmm±\zi$k^v, mmim^-r^trnx^n^ 
tt&m tfcD, &sw*n>fcra.— 37 ^7 u — — > § 75: <h 
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®¥S«^nTU§. VI I aBf (OT, TFVI I aj ife^To ) \Z 
oVrrfc, #a^^pT^M^H^<fc©^# (OT, VI I aS^TJTigM 

liSftcl^^ rvi i aia^/Rrwia^H^j , tfv I I a 

5 3t^?tJf^j;D^:^$nTV^ (Nature 380#, 41-46, 1996 J. Mol. Biol 
285#, 2089-2104, 1999^ ; Proc Natl Acad Sci USA. 96#, 8925-8930 ; J 
Struct Biol. 127#, 213-223, 1999^ ; Nature 404#, 465-470, 2000¥) o 

tefe < (Guidebook on Molecular Modeling Drug Design, 129-133, 1996^, 
10 ACADEMIC PRESS), £fc, U&ffl<nffi&lZ&V)Wm : &&£Lmtn2>W%M<D 
#t}s^fc% bfc£bfr£E £ tfr £> (Guidebook on Molecular Modeling Drug 
Design, 133-134, 1996^, ACADEMIC PRESS), 3>ea-^^ot|§ 

15 iffl^M^i/^;vT^¥0jT§^t^gfea^bvio b^u ^n^Tfg^^n^v 

20 % It ~o X T & 7° n 5" X - if cfc S ^i^ili & § £ £ ^ 

(Crystallization of Nucleic Acids and Proteins A practical Approach, 34, 
1992^, IRLPRESS)o #CVI I a H^©£ "5 fo^ D^7~if <D*f!fS433 «fctf*S 

^{b©^^^pj^ia^j^^n§y-x^me>ti^o ^^wm^m— ft 

VI I aB^tfg^nJj&ftV I I am^mWM£<D^fo(D%&Mif£*>tf\ZJ£<D 

iLi$wm\z^^Tz\n&x\zm&znfcM}$fc^° 
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5 2^bbj©sw«. vi i am^/wmmnmm^ti&fr^viMmv i 

VI I aB^fcMT£|Sm£ffi£#U Sfett, ^BlilllC 

15 T&fc^. ^fgBJfct, — (1) 




(1) 



20 R^t TfBiS : 
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5 

— C— NH 2 

10 LT^tfe^l/^it 1~6 <DUm% h < fi^«07;WP*S7;J'3 + 
15 R.teU 
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- (CH 2 ) m - 
n;LT> mil 



-CONH 



^12 

N— CONH 2 



10 ;v^;v*^^To ) > 



15 R 4 te, 7j<mn^> ^fe«^mi~6©ii:m t bb<«^^©T;i/^;i/* 
-ch 2 -r u (z:zx\ r 13 », HiftX&WLTvvrfcJ^T u— £fc 

20 §ato 

Sfcte, -so 2 -R 14 (j:^?, r 14 &* ffi^X^WLT^Tfe «fc 

25 v^^i~8©aii ; feL<«^M^©T;wi/S^-r . ) ) 
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5 i am^mmMt<Dm^(D^^mm^r^o i&^^smmYi i aia^ 

ZZlz, *mmt*. OT©X@ (i) ~ (i i i) §«£tr> thVI I a 
/k h ^iiltS^ cbfWWV I I aH^|5a#^Jt©^#:©^*ig 

10 m?z>-%m&mm~rz> : 

( i ) {&fr^nJ&mv I I aH^iaW^Ji^^^b^Rltg^b hVII aSf/ 

(i i) im^mmvi i aH^ia^j^ip^., ^ifbfii^^issr§ 

XfM, 

15 ( i i i ) fg^^pJ^V I I am^m.WMXffl&fr^nJM®V I I aSfl 
»J£thVI I aH^/bhPl^MMi^H^tOlt^O^^atbT^P 
U (i i) T#Snfcj8Sftli^^5t h V I I aH^/bhnj^Mia 
ltH?£f£^*T«JV i I aH?IM^Ji©«^-#:©^^#§X@o 

i^i^ivi i aafra«^ (i) wis 
wthvi i aHf/t hpj^m^H^ifg^Bj^v 1 1 am^mmm 

25 £©*tl=H*©:»«B^^ 

I aH-?|5@.»^\ thVII a H^Hli©Asp60{M|g> Tyr94fMWThr98 
3£&<£>il>fc<£fc — ^tffiSfPffl-rSfi^SSWTSiS^W^VI I aB? 
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tim&m-r&i&jttns&mv 1 1 aH^ira^nr&s, mib^i^>:#&&$i« 

5 #t©Vall70E, Glyl70F> Aspl70G^ Serl70H^ Prol70l33 £^Gln217(D^& 
H™«iJ^\ hhVII aH?Hi©S 41M h^6>S 41^1M 

mmm^^-^o t h v 1 1 a s^f© s 2 h tffis^tss^ii 

£bTTl3f£ [A-l] [A-2] ^^^n^^^CDV^tl^^^f 

a, mtrnfr^vsmmvi 1 aH^iawj^^t-^o 

15 [A-l]l£ : 

H 2 N. H 2 N. .Xt H 2 N v ^.X 1 



mm [B-i] , cb-2] > [b-3] [b-4] ■*» n^sHPt^m^n 
25 ^sttts, buib^^pt^vi i am^m.wM%mmTz>o 




To ) 



20 [A-2]i£ : 
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\B-im : 



O O 



H H H I 



N — N OH 



-COOH 

H 



HN— OH 



[B-3]# : 

P / R 24 

5 ^25 ^24 $ / 

? <p R 2 5 

10 M3t> 5*5l£^To ) 



|B-4]# : 




(ZLZLUs R 27 teu Ml~3 07J^k>S^tc R 24 te, [B-2] 
15 — T&£ 0 R 26 ^ CB-3] fttK- T&^>o ) 

[C-il £/cte [C-2] ^13$n§MI©^Wmt?>, iitrfB4£# 
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[C-1]S£ : 



o 




[C-2]f$ : 




X 4 te> NH, SfcttO^to X 5 > X 6 , X 7 , X 8 , X 9 , X 10 teU St 

10 hhVI la H-?© S 2 h £^2f£fflT£§B#«ii£ bT Mm 

[A-l] £fcte CA-2] ^^$n?.iMl0^ftl^&ttb, #0, S 1 
tJ-t/lM h«kffiSf^ffit-S^*3ttbTJifaS [B-l] , CB-2] , [B-3] £ 

[b-4] 4«^sn§Miji©^fn^^tL, S4tf-f htffi 

Sf£JET3^##l^£LT_hfeS¥ [C-l] Sfcfi CC-2] wz&znzBfrmfe 
15 ©V^W^ft^, (gffilWVI I aHfEtlJT^S, 

IHltt, thVI I am^tit^m (1) iO^^Cfi^it^TElT? 

20 S2tt tbVI I aBf tj^t (1) h<Dl£&&ft<Dm&^&%>o 

m3i%, D-Phe-Phe-Ar g-cmklg^SfOt: hV I I aB?©S 
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4iM hm&<DW& (2£) (1) f£l=rB#©thVI I aHf©S4 

1M hBfrom? Cfr) S^THT&S. 





V/ 



10 3W£b^o 

N 
II 

C— NH 2 

15 — C— NH 2 

yntf^n-Ol/S, ^^^'Jn^m ^nh/^fM, -YV^Dhy^M^: 
y y 5=- u -fy/ti/'j )V&tm ^ b 
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5 tfe§7;^+^;^-M*WSL< (zz.x\ ftiltbrn ^rc-;i/ 

10 ^Tfe^^i^^-r ^ 0 



R^^tf^ as 




C— NH 2 




20 
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-CO- 

H 




H 
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NH 2 





- (CH 2 ) m -R n ©milTH l~3©g»W£b<, #(C2T&££ 

- (CH 2 ) m -R 11 (DR 11 <hbT«> -CONH 2 > 

— N-CONH 2 ^ £^ 




turn 




NH 
II 

•C— NH 2 
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R 4 \z#>tfz>, mmm. 1 ~ 6 ©sit) l < ^i^oyj^Mt ith 

5 £f£b^ D 

R 5 \Z&tfZ>, Kit 1 ~ 6 (DW.m% l> < SMi^OTMMiLTtl 



>^-es#$nTiiTfej;v^^ i ~ 3 ©r;wi/*> i ~ 3 omm 

£t^ 0 ) , T;i/^;p^^m^i~3(Difi|gfeb<«^^(DT;wi'* 
Tt), TkHJlC^ t-^;i/^ JtHtlC^ iMMM=?, ^>"M)l 



10 
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7;^;H ; ^it 1 ~ 6 ©life t < ^feitt©/;^^^! ; -o- (C 
H 2 ) n -OH (ocT, nttl~5 0il:$gt. ) ; -O- (CH 2 ) p -CO 
15 OH p«l-5C0^^^fo ) ; -O- (CH 2 ) q — NH 2 

q 1 ~ 5 ©^^S-Tc ) ; 



(zun?, r 19 «, tR^im^ tK®^ ^i/^^;^ £*titifc i ~ 6 ©Bit 

frm&ft<DT)\'*)VT?&&T)Vn*i'%)V'ft—)\'&&&.'to ) ; -OS 

o 2 -r 20 R 2O ^^i~6©Mfeb<«^0^©y;^;v^ 

25 lfeb<^t©7^3^y«, -O- (CH 2 ) n -OH (CUT, ntel 
~3(D»^fo ) , -O- (CH 2 ) p -COOH (^^T> ptel~3© 
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S^SrSt-o ) , -O- (CH 2 ) q — NH 2 (^T, p 1 ~ 3 ©Si&^S 
fo ) > -OSO 2 -R 20 R 20 tbTit X5^;i/S> n-yn 

& Kit i~6 ©is^fe i/ < tt^tt«!RfiDr;^;i'x;i'3fcn;pai, 

fcjfaTfe, 7jc^M-?, ^>if >x;i^-;i/X/^ 

15 i^iitSfc i~3 ©Mife b < ^^©7;^;^w^t^„ 

mmwc i ~ 6 oT^tfcst;- «^-st7;W7$/s, t;p 

^^J^SHR 1~6 ©7M;H!$§7MMjH^75;M^:^ 
20 tf6tl-5 0 

t©7;WM07W^tLT(t 1-4 ©tMfe L < fcfcfrfeitt*: 

R 7 fc&tf 3, IIS^fLT^TfeiV^it 1 ~ 6 ODHtfBfe b< te^fetl 

(CH 2 ) k — CH— COOH 

R 2 i 
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(CH 2 ) k — CH— COOH 

5 R 21 

fccfe^Tli, k«O~2 0!gf&T&£;i£:J&W£bV*„ R 21 «> 

7jcm», — NHR 22 R 22 «, ;<9S>!/^ Tiz^;PST^§) #W 

R 7 (Dfemte£>tf&, - S 0 2 -R 14 cDR 14 ©S^X£WLT^TfeJ;^Ml!t 

io mi~8©aiifeb<^ra^oDT;i/^*©ams<tbT^ (a) 

^f^g, (b) 7jl/+J^^^g| 1 - 3 ©life L < fiMltt©7^+ 
)V-T?$>Z>T)\>n*^tl)VT$~)Vm, (c) ^;^^y;n^^tfil$nT^t 

r i 4 cofem n u t ^ t % «£ i ~ 8 cdeh % u < n 

R 14 0g|i:fe^giS§fUWt!)J;«tl~80filfeL<}j: 
Mi«©7MMiLTe, (a) Ill^f LT^Tfei^it 1-6 
©Eife L < ^fei«©7;^M (7;!/^l/S©tIS<i:LT« 1 

20 x;ps> 7;^;m^iit i~3 ©eh & v < ^tit©7;^;«t$ 

§7;^+^M^Mt*§. ) , &£Z$, (b) -CH 2 -R 23 (r^T, 
R 14 tLT{l ^>v;i/S, 2-, 3-&b<te4-#Jl/^i^>i?;i/X, 

*;vgB###fcifcffc 1-3 ©ifi^fe b< }^i^©7JWT$?)7JV3^^* 
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NH; 



,NH 




H 



H 





5 T$>£ (J1^T> R 9 teu 7KiitJfHK 75;S> tK^S, T->;^ T 
fcj&vCfeK R i <h lilt «rfc, TfS5£: 



N 
II 

C — NH 2 

, Tr^^o ^^t, R 9 fc3\ 7K^JH^ 7$;«, T*k^;i/*, 7°ntf 

M> ih^y^itoH, t-^h^^^M, £fcte^>^;i^^i/ 
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- (CH 2 ) m -R lx mtt 1 ~ 3 ©«9fcT?& ?K R 1X «, -CONH 2 > 

— N-CONH 2 R^^IfSfe^fM-CftS. ) , £7cte> 
C— NH 2 

- (CH 2 ) m -Rn mcfccfctfRufck t&IB£|*[Di8:Sfe£^f. ) > 




T^D, R 7 ^\ -S0 2 -R 14 (^^T, R 14 «MfBilHlbSB^^ 

"To ) T&^b^WW^b^o 




- (CH 2 ) 2 CONH 2 , 
CH 3 

I 

(CH 2 ) 2 — N — CONH 2 

NH 

— (CH 2 ) 2 — C— NH 2 

wwsK, tefrn*>7kmm^ pwvsawsbv*. 
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-CH 2 -R 



1 3 



(lei?, r 13 «> Tfas: 




10 l^tto 

; mmwti~6<Dmm^i'<fefr&mw;(Dyjix*isM, -o- cch 2 ) n 

-OH (^^T, nf*l ~5©II^If„ ) ; -O- (CH 2 ) p - COOH 
pK*l~5©fi8ft£3tr. ) ; -O- (CH 2 ) q -NH 2 
15 qfil~5©It^tc ) ; 



frfcm®l<DT )Vn*>>^ SfcfcJu TJ^J^^^iit 1 ~ 3 ©life i< a 
20 ^tit©7 J^^T^ § 7^3 - JH ^gf o ) -OS 

o 2 -r 20 R 20 ^m^i~6oMfeb<^fem^r;w^ 
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R 18 



©T;i/n^v-S, -O- (CH 2 ) n -OH n«l~3CDli^ 
To ) . -O- (CH 2 ) p -COOH p«l-3©It&fto ) > 

10 -O- (CH 2 ) q — NH 2 ClilT, q \% 1 ~ 3 (OWMk^^t . ) , -OS0 2 - 
R 20 (££T> R 20 «X^;VX, n-7°Dk°M, i -7°Otf;i/^^^:«^> 
) , ^y-J)V^^m. 3-fel/<tt4-tHD^X>yM 

r 7 h btn ^astsc i~6 ©Mfe b < «#t£#l#c©x;wi/*, 

(CH 2 ) k —CH— COOH 

R 21 

20 0~3CD^T^^o R 21 te, 7kmW^, -NHR 22 T&§ 0 

r 22 «, ^^i~3©i£iifeb<»^M^©T;v^;PSs y;i/^ 
l ~ 3 <£>ititt> b < ^i^o7;^;HT$57;^;v*^ 

• -S0 2 -R 14 
25 R 14 te, 

®«mS^WbTViT% cfcV^^ 1-6 (Dam^ b < fi^«07;^^ 
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•?)o ) ^ SfcteU 

5 ) 

(CH 2 )ir-CH— COOH 

R21 

•-S0 2 -R 14 R 14 te, ^>>?;i^ 2-, 3-feb<«4-^j;i/ 

15 7;i/+;n^«t 1 ~ 3 ©sgfe i< Mitt©/;^^ 

20 R^\ TIBS: : 




C— NH 2 
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, z.zx\ r 9 \z, 7&m%i^ 7j<ms^ r-t^-jvm, ?u\z 

*~)V&s y^vjvm, -fvy^vjm, -fyni/u;i* ^h^^jv^zuv 




- (CH 2 ) 2 CONH 2 , 

CH 3 
I 

— (CH 2 ) 2 -N— CONH 2% 
10 (CH 2 ) 2 — C— NH 2 ^ ; 

-CH 2 -R 13 1!$D R 13 ll TSH5t 

-Or. "CO "T^O" 

% b < ft T 5 7 ^Tgm $ nt^T fecfcV^x -jut & § o 

20 -O- (CH 2 ) n -OH nttl~3©It^I 

"To ) > -O- (CH 2 ) p -COOH pm~3©!SBc&^r. ) , 

-O- (CH 2 ) q — NH 2 (u^X q & 1 ~ 3 ©SESfc&St". ) > -OS0 2 - 
R 20 R 20 «X^;l/», n-7'n« i -7u M)V^^1tU^> 
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) ; 

5 R 7 ^\ 

• mm& i~4 ©ig#ife b < tt^tt««©T;p^;v», 

(CH 2 ) k — CH— COOH 

R 21 

(CUT?, ktt, 0~2©lt^§„ R 2a fc£> 7jc^M-?> -NHR 22 T$»§o 

r 22 «> £fcte> 7tf;HT$§. ) , 

10 --S0 2 -R 14 R 14 EU ^>^;PS, 2-, 3 -feU<«4-^7;i/ 

jm, S&fcJU 7J^J^^^ W 1 ~ 3 ©life l< f^tCOTi^Jl' 
15 TJ55MWIftl^ 0 
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ii^i'oim &&zmm> iss.vm> ^u-om, y^jvm. ^^>m, 

— asss (i) ^snsft^^ iatt>u<^n^±©^#fi5fc^M# 
5 sii&k %um> ftwtu mjim, mmnu mmnu m&M, &j&m 

b TS:#T S d *«Tf # « . n & o T fe« P ftSire & 

— flgfcl 1~ 1 0 0 Omg/day /person© #gP^4 (f$£s 

&Tft) O^^tt, — mzO. 1-1 0 Omg /day /person CDfflMT 

15 ^tioTiltsr^^Tf^, 
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A 6 




$i©ytii<H£> Ri\ R 2 '- •> R n 'te, -en^nMJST^ R 1 , R 

10 tmB. ( 1 9 8 5 ^, A#fgff) PROTECTING GROUP IN 

ORGANIC SYNTHESIS SECOND EDITION (JOHN WILEY & SONS, INC 

i99i)^^^fBm$nxv^««* M%.\t. t -^h^r^;i/#-;vs (Bo 

cS) > ^>-J)V^^tl)V^)Vm (CbzJ) > 9 -7)V3rV-)V* h=^> 
(Fmoci) T&£o 

itHl (1 9 8 5 ^ ;*L#fgfr) PROTECTING GROUP IN 

ORGANIC SYNTHESIS SECOND EDITION (JOHN WILEY & SONS, INC 

i99i)& <^wb« £ n W § & § o 
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To 

10 TOX^-A 1 

Wl# ( 3 ) fcJU m^IE^ ( 1 ) ~RXffiM 2 (*A - 1 - 3 4 

nil (1 9 8 5^ A#^ff) t^^nfe^^^f sn«5. m^bnzffi&M 

tbTH, N, N' -^^nA+^MM^'F (DCC) , *fc#te;fr;p 

(WSCI) , (CD I) , 

X^U;l/T^F (DP PA) , BopWE Pybop^E 2-(lH-^>Vh 

20 'J7y-;i'-HJP)-i,i > 3 > 3-fh7^5 : J^D-^A ^^-yjv^-uy^-^y 
h (hbtu), 2-(m-^>y> u t i/— ^-i-i' ^-i.i.s.s-^ h ?*^)vtr □ 
■^t>K ^h^^;^n^-i/-h(TBTU), 2-(7-r-tf^>y> ury— ;i/-i--r 

;l/)-l,l,3,3-X D - A 7 D7a7i-F (HATU)#, 

^^FS/>-fev'XA>V ; y^^ (1 9 9 8^, yAV^^A^ff) mz^M 

^UMLTfrfefr&o 

(4) (3) \zm^7s.y^^^ffvz\t\z^vn 
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*mfa (6) (4) (SA-i~gA-3 4«$n 

5 % 0 ^urnte, mmmzA^m^:$)^\ ^(D^mz^^mBiz 

*mfa (7) 4>iwfr (6) \z±mz7&vit&5fzy^;wL$mKi&&fti3i 
10 i^biipMbTfftorL^o 

tfWft: (9) it, tfFfflf* (7) JC^8 CSA- 3 4(CM^$tl§ 0 

fl^fcr (1 0) (1 1) it, *HS# (9) fc^^H 

tfM^«¥9-5 0 9 9 3 7, if ^XhU- ^ T5S^>X T>H 
-TS^-y (19 9 1^ ya> <7-TU- T>H <yr>Xmt) #^WB« 

fet^.^> (10) *RQ#: (9) £3£|£fcttb£:it T^-^A 

&£;tfcr*^/-;K x^y-^^^ffii^ ^MT^^itmu 
25 fb-^tJ do) it, (ii) fcji^^TO^js^ff^5c:tic«fcD# 

sn§o MPLit, ^y^F&j&omfetmm (1 9 8 5^, tiM^n) iz^n 

& § bTff totl&o 
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*mfa (14) musnc** (12) Kiwasi 3 <&$sm\Zs mmmizx^ 

(16) te\ (f»m#: (14), RtfS^ 1 5 C^M^te, i$ill$K:A^ 

*ra# (i7) (i6) \zmmmmmK^nozt\z^r)%^ 

nz>o &munmzm\ mmr^mm^ t^lx^k, *^/-;k x^/-;i/& 

15 (19) fct, *ffl# (17) \ZMM1 8 OgA-2 7fc«*Sn5. * 

fgT^^o ) Sfflt^ ^.fcWb^ (2 0) fck (17) fcM^l 8§1 

(2 0) ^ffitt (19) fc:at^^lK««R)iS&fffe5iiiK:«fct)# 

20 e>ti«>o 

{fr£r% (2 l) 4»IW# (9) KLj([S^JK««Sj6*ff»:5iitK:«fcO#6. 

(2 3) «> cf»m#: (2 1) I3i2 2 (gA-2 8-2 9fcM^n 

■flffltt (2 4) (2 5) &±fBfcjSLfc<k3&r$SVfc*fTfc: 
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5 21fcfc«fct)#6ns. 
rfWflc (2 5) fcJU (2 4) fc»Mifc]K#W£jS§fr)&:'5 d £fc «fc D# 

5 (2 6) (9) £ffl^T&$3J©^Sc> )fc£*fc£Lee 

(Bioorg. Med. Chem. Lett. 869-876, 6, 1998) tCfi£V*#£>n&o 

^r^f* (2 8) «4»k# (2 6) tmM2 7 &mmu, -mnh 2 -r 9 

10 Lee£>©^?£(Bioorg. Med. Chem. Lett. 869-876, 6, 1998)fct£^#Sft£o 

4T^#: (3 0) (9) ^i2 9 -jRSNH 2 -R t 

(R 9 ttfff5fioSSicDt*»5) -essns^ftT*^ »WfcA^RTfg-r* 

Tracker (Bioorg. Med. Chem. 601-616, 8, 2000) ldS£V*#&ftSo 
15 ^Ifflfls: (3 2) (11) i^i3 1 CfcSSHIfci:, Boc*. Cbzl 

&£©75>#«*£3rr. ) J;0^^F^©Mi» (1 9 8 5^, A 
#5§fr) <H © S ^ PROTECTING GROUP IN ORGANIC SYNTHESIS 
SECOND EDITION (JOHN WILEY & SONS, INC 1991)fo£fc:?B$fe£ftTlr> 

^^T^m (3D tte> m ^ — > ^ <j - 

fl^4fcr (3 3) fcfc^Mtf: (2 8) , (3 0) , ^H^* (3 2) fc]g^& 

25 m« sjs &f?fc 5 £ t £ j; e> # & ns . 

J£jfcX^-A 5 

4«£ (3 4) fctLhtB©*WI#: (9) tKftfctTllfens. 

cfiW#: (3 6) k**ffi#: (34) iEl3 5 (gA-3 0~3 li^W. 
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WfgTfe^o ) <kVs M;U£EllmanS©77?£ (J. Am. Chem. Soc. 11171-11172, 

i6i, 1994) \zm^ n?i?v&*mmt~r&, suzuMKjsfc^^s^tanti 

X7^» A^v^A, BW^WA. ^nna «>y*-h>j;K> A^ 

10 b<^h^^X (h'J7i^*X7^» A^^^A, h'JX (^>> ? U 
> Til h » ^ A ^z/tyA &$> Vf £ *15 . 

{fc^tl (3 7) fc£*B9#: (3 6) fcifBT^bfcT^^y^jS^ff^a^t 

15 #mft (3 8) fcJU ±5g0^7+-A 1 

4»ffl# (4 0) fii^lHHfc (3 8) i:M!3 9 (SA-3 2~3 4fcte^tl 

20 7^b\ fh7kKn77>S:M^ W^SV^ltS^^LMLTfr 
(4 1) fcfc*i?g#: (4 0) fc±IBK:^bfcck'5^J!tt«*R>6:Sff^'5c: 
tflBM*: (4 2) «*P*1# (4 1) fcttJI (8) iifBfc^bfccfc 

(4 3) (4 2) K±fBfc^c bfc«fc-5&75>Vft; &frfc 5 £ 

(44) fc£> 4» IHH£ (43) C jS^ &J!ft{&ttS0 &ff fc: 5 £ <h £ £ D # £ 

^1?) o 
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^m\z^x, fg^vi i am^mmMtfe, vi i am^zMhTmm 

^rT^V I I aH^B&^aifcfct, V I I aHfiSM§SStL> V I I 

$tife^w^^?iib^^t)©^v^o vi i a&^.tafc-feu^t/n^T 

10 iH tip <D?£'f£ 4> >£> «£: & 3 SerB* Sfl&fcf % H t W rJ^KJ (C £ f 

§o "pIM^VI I aH^Ifi§?riJ£te> VI I aB^£©$g^^B^T&^V 
I I aBfi^J§^5. te^RljgftVI I aHfl^Jift VI I aHf 
icDlg^^BT^-e^^fS^V I I aH?l^J^^5„ 
*fgBJ#<£>«, liMCfcfeMfUlWVI I agmfi«g!!£k hV I I 

15 aH^/bh^}§M*IliH^^^ft^(D|§^^^T^^^IiSALbfco #£> 
nfeM^^ffl^TXll|g^B»W^ff5^i:fcJ;Dfg^PlMWVI I aB? 
IS^JibhVI I aH^©^^f-^ViTOiEa^3i#:«^'lf^^#^^i: 

v i i aHftoi^otfssm wmm\zw&T%^t.imm£.tzz>o z 
20 nstvi i am^^^izmm^mm^m^wm^n^iz^r^^m^^^o 
^ Bizxmmmmmiz^vn^nrc^^mmy i i aM^vi i am 
^tomtrfovmm&ttimtv, ummizm.mMfH^\zmffi&m?z\tTvi i 

25 xffitsfrtb, mft^mwmwm<Dfri"mm<D®mk\z#m~e$>z> 0 

i&fr^vSmmv I I alS^J^VI I aH?t©M^tVI I aH 

^&mzmm<£.mmmm§t>ti&^ h&iEmizwfe^&o z\<d£o\zlt 

mfr&ZtifcV I I aH^i©#ae(-S^J:ffiSM©WfM$S^T^^i^ 
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Mbfcthrombin, trypsin, XaH^^-fe U >^U^r-^t<Dm^m^m 
W&fr}*MWisnfr&^^MM®&%\ftT\zMh, VI I aH?i©#ltt(: 

io [thv i i am^/th^mmnmm^hmfr^eSMMv i 1 aa^Ba^Jt 

a=71.4A±5%, b=82.5A±5%, c=123.3A±5%, a = j3 = 7=90° 

15 tthVI I aBf/t hnJMialiH^J;lXnT^V I I amTm.wmim 

(i) (.^(Dmmmvmmte, wmz^n^tmcM^m-r. ) ts$n§ 

20 

[thvi i aHf/k b^smmmmm^^Mmv i i aH : ?ia«j<h©ii'& 

mB*ik(Dtz.tb(D\L hV I I agff^^TH t hV I IHf^3-Ft§^ 
25 h^77^-SCJ;§im W0VI I aH?[«L, SS*7A^n 
FV I I a ^^J(NovoSeven, Novo Nordisk Pharma Ltd.)£# 7A^n7h^7 
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io mmz, ffi&fcmmmunizMv* n&25&, ioomM ^n^nt^-hu^ 

AMWM pH5.0, 6-7.5% PEG4000, 5mM CaCl 2 , 5% ^'JtD- 

ftM^ilAWC^. (Crystallization of Nucleic Acids and Proteins A 
practical Approach, 82-90, 1992^, IRL PRESS) ^MBTZ Z\ <hT# Btl&o 

*t(Dn, fg^^nj^vi i a.m^m.WM^rc.ui&^^mmv 1 1 agfi 

15 #^J£t hV I I alS^/fc bnT^^MH^<h(7)|t^(D|g^^l00mM # 
n^mthU^Al*^ pH5.0, 9% PEG4000, 5mM CaC^Ttf^^ 

TS$1.0mmX^:^0.05mni@m©tt^©fg^W^V I I aHfMtt 

sj^-jk^: (i) tt*<Dwwm<Dfemfe, mmiz^n^tmcM^m'to ) 

[t hV I I aBf/t hRlf§SMH^ifg^"SJ^WV I I aH^IS^Mi 
l&fr^vim.mv I I agfMJ^khVI I aSf/khnJi«8ft 
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tb zx&mmmmm&m ^xmrnrz z\ t \z & k> # e, n§ 0 i£ n $ n 
5 j& l fc«B^ 6 st #r $ n & isi#f3&&x - ^ Fc mm v tc m^rnm?- ?Fo<Dm 

io t<Dm&&(DM&&m. xmm§kmm.B$r\z<kV4k&m£v 1 i a 

tiss s e> ^ \z V itm^To 




15 ft^fta)tthVI I aHf/k MriaiiHftoiMcsis*^ 

ffi^T— $£f~IB £> n*SaR©3^©#Ktja5«©*IB^T»SPDB7 * — T 

fc, M^#^> JK^*, 75;M«, chainlD, 75/BB82£##, X, Y, 
20 tW*> MH^ segmentlDC^^T^chainlDilWfD), JlfOil^Sto 

Jgg$R<Z»IMS:fiiA. &43, 7 5/SSS#ffc^^Tia, Nature 380#, 41-46 

i996^(Dmm\zm-DXMmT^^ h u ^^>©t$ y»aafe##s**p 
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SV^^Hil, iV^M^i^ i36^, chain IDft H;VI 
I aH^H#l> L ; V I I aHfLi, T ; njglil@f. C ; ^^A-r 
^">, W ; I : f£5HP pJMWV I I a H^Pl^J^fo 

3 > tf a. - ^ 0) * U — X ^ g|g & 5 o 

15 a H^ia*^J^^if ^ >t§*S] 

tT, fg^pJi^WV I I aSS^t: hV I I a8f/t h ^MMH^ 
©fc-g-ttfiBi, #{:WrTj£«)VI I aH^ia^J^jaiacoe^^n^tfrL- 

20 ^±7r^w^5ar§^i^-e#^o ^n^Dfg^^iftv 1 1 as™ 

tr^^o SIKihhVI I aH?<DWfi^7 M~tf:i^(l)^l^Lfcil 

^^iL^mizmmhr^(D'v$>^o B*^t/(i)s#w#%0j©^^ Mb 

-grtJ«thVI I aH^i4^®^ hT^UT^^ HCTfi^n^ 
25 S11MK S2+KK S41H'K SHt:/1M h^W. ffi&8Bffi# 
dry MtVvfn&t bV I I aH?Hi©7$;tBSTM$nTV^„ £J$k 

£&^= 02^©gMS^teilgb, #1M h^t§^h hVIIa 
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& § s t t ^ v / t ^ >s © «t -5 izjEmm & § s t <d m t£ d 

7°n^7AtLT(t QUANTA, Insightll, CHARMM, Disover, Ludi(i^± 
Accelrys Inc), Sybyl(Tripos Inc)^@ WtSo tz.^f D ft? A0#JT$§^\ £ 

?>^^Wr^0Dtta^^#^25§= ^-^TmmOfg^Rj^V I I a 
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^/Xf3Asp60#JJit#;]/#>^ Tyr94Mif7j<mx, Tb^s^il^fc;!/^ 

10 7KSltM^£«t,X.&^V I I a H^^^J^< 6 ^thrombin 

15 j^Jt^e>Asp6ofiJls^;v^>m^ iyr94#jJit7Rmx, Thr98^^^;v^^;vm 

Jf^#Usp60Mil©^IiC^\ Tyr94#JSi©m^M^, Thr98^iimStIiC^©4> 
7£< <hfe— O^S2.5-3.5A(DfiBfc*^)c±:5fct" S<hJ;Vi 0 -T^>^(D#A^ 
*fe^T«SAt-^»mS©iEW^^^M-?iAsp60#JmmmM^t©mil^ 
2.5-4.5 A(D&miZ<&<k 5 \Z-T%li£^ 0 fffeEbfc^^i, VI IaS 

25 ^hV<UZ\n\zm&mzmWVfz:thxom.bin, trypsin, XaH^#©-fc U >:7°n 
rr T—fe? £ ^-^©J&Bgfc: £> tAcxliiNf liJgSgJ&8$ tMb, ^tf(l) * tc 
K(2)tfchVI I aHf/t hBJIIIIBft©t^©iMI5V I I 
aHf^lfeS<l^§J;5«i^Lm te^(l)£fete(2)©T $ HSt 

7mm^mum^mr^^3miELrc^^zmmm^mAi,xh^ a 
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10 £A_h^ & Lysl92#Jil T5/Si 7Kifif§1=r £ te-f ^ fiB 

t>^©iAC$feoTli#At §em*©ftm#^^^^^Ly S i92Mm 

5HP£, VI I a H^feb<«2infc«l3tW^^b ^thrombin, trypsin. Xa 

20 *tU ft3(l)^fctt(2)thhVI I aH^/fchRrSSfSftlftH^tCD*^ 
©^?g«^V I I a Hf ^ Wfe^< I ^5 J; 5 t»^bf^, fb^#J(2) 

^T&mt *«k5^?*#EjEUT*>«fcVi. ££fO>sl92©i^lM4£#JiU ^ 
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teS41M h © 5 5 , Trp215#J0, Gly216£it> Gln217#J^ Vall70E{l!lit 
Glyl70F3E#t Aspl70G^^> Serl70H£$B2fctXfil«U Prol7Ol#J0 1. y y >^ 

M^75;tSS, #^Vall70E, Glyl70F, Aspl70G, Serl70H, Prol70L 

Gin2i7icoy r >^)iv~)iM8mm&£z$m7kms.WFm(Dmnteti bv i 
^_b^e>, ^n^©T5y t y r >^)v u -)vy mm^m & £ zsmym 

15 mtm%BJ&ls O ^SKlBi-PheS, NapthylK, -f > K— ;1-*#©^7K'|4©^ 

^^^f^J^o IfeELfctvSH^ VI I aH ; ? i feb<«^tl 

20 ^lijgfi^^^bfethrombin, trypsin, XaH^CD-fe U >^°a^T"if <h CDf§ 

25 

13(1 D-Phe-Phe-Arg^nD^^;i/^r h>^M-&bfe^©V I I aHf©S 
4it-T h^©^^M^^(Nature 380#, 41-46, 1996, PDB=1DAN), 
*5cfc^#tf(l)^^Lfe^©V I I aHf©S4U-f h^O^TStMO^B 1 
^lfcfe(D-e^l.. ^#I(l)©^CD^fc«, D-Phe-Phe-Arg^7Dn^^;i/ 
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&fe<D&m\z1&&h, -t0», Gln2i7©fi!lW«fi:**^SJitK:«fcDjeJ:s. 

5 H©?L©Tic:fa, Cysl68#Ji!> Serl70BM^> Hel76#J$t Cysl82fll#t> Trp 
Gly216£feft> Gin 217^, His 224^Ht Phe225^^, 

#J#t, Gly 226^il> Val227MW^^*^W3&*fiF«EbT^D, OTS4+J*:/*tK 

htv^o toasttvi, S41M h & «ft£&aj-r;i tt, e 

JBUicktK thVI I aH^0S2^h, siu-rz+M' K S4+K K *5<trX 

S 4it^-r h cd vi-rn*> 1 b tmm^mt^i&^^mmv i i 

aH^fiS»l#$F£l/V^ JWfrttfcfck TSB# [A-l] , CA-2] , [B-l] , 
25 [B-23 , [B-3] , [B-4] , [C-l] £fcte [C-2] *fc^Sn£gB##Ki©S> 

(A) S21M h tlSS#ffiT§^M t LTTO [A-l] [A-2] S£ 
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[A-l]#: 

H 2 N HaN^^X, 

5 To ) 
[A-2]H : 

R 23 — NH 2 

10 [a-2#] K^-cfct, R 23 ^>-tf>^ tfu^>m^ -r^v-;n? 

(B) SUttZ+M' h£*l2f£fflf §^^jtibT«TfB [B-l] , [B-2] , 
[B-3] &tcte [B-4] 3$fc^£ft5$#«ji#0?S:b^. 
15 [B-l]# : 



ojJo. 



H H H 



\B-2\m 
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[B-3]B : 

S ^25 R 24 



J R24 



-R: 



25 



[B-4]SI : 

10 H H 

(C) S41t-T h£ffi2ffrBT5^#«^£LTfcfcTfB [C-l] [C-2] S£fc 

15 mtsnzfflfrMmm&v^o 



o 
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[C-l] g££t,T«> R SBJ *t^>if>SltT?*«a5^«jfi^SbVi. 
5 [C-2]3$ : 




jMfcWKfct. (i) s 2tM hhmwmT%3&frmmthT±mm ia-h 

htffiSf^fflTSaJ^*5etbT±1E» [B-l] , [B-2] , [B-3] [B- 

8iu (2) s2^-rhtffisf^M*rsa5^*jatbT±iB» ca-h ea- 

15 sgp^«3itbT±iap cc-i] cc-2] *\z&;i£nzBftmj&<D\,*?n 
^^ft§, fg^Bj^v i i a H^i&am o) s l-y-^-r 

^ffl-T§fI5^5t<hbT±SB# [B-l] , [B-2] , [B-3] [B-4] *\Z 

mtvx±.tm [c-i] tzfttz [c-2] tf fc^^nsau^jiov^n^^^r 
20 -r^, fg^pj^wvi i am^mMM^mmx^^o 

1] [A-2] *te^2ti&BfrMM<DK*rtifr&ttV, SlU"^ 

1M htffiSMT SaP^»jStbT±flB» [B-l] , [B-2] , [B-3] 

[b-4] ^fc^^n^^tSjtoi^Tn^^Wb, s 4im h<h*ssfe 

25 J3TS§l$##tjt£LT_hfB?| [C-l] [C-2] ^fc^S 
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5 IZtfTo 

DMF=N, N-^^WM75 K HOBt=l-k Kn^>y>'J XV*-;k 

edc Hci=i-(3-y^f;i/7s; y°u t°;i/)-3-x^;i/*;i/^>?-r s p m&ffi., 
10 #;i/#x;k 

&m&®jnfe5fcfe]%&ft}%s tms (^h^^^;i/->^» ^i^c Q & 

m—m, aff-MMs t^Hli, q^E9M^> m##fii8§U brflirflJK^ffifcJKtf— 
MSE:R*$ttlr§*bU FAB, ESI^^-n^tl, -f *>ffc&&*bU FAB 

20 

4-J/7/<>^75>1.6 g (12.2 mmol)tf)DMF(20 ml)?§$fc ^h^y 
^;i/^-;P-L-^;i/^^ >2.0 g (8.1 mmol), HOBt 1.4 g (8.9 mmol)> EDC HC1 
25 1.7 g (8.9 mmoD^in^L, t^jfT, SlfcTl#t§. 120#TOt, SJfc&fc 

l»7K*^hU*>A*i&$fc ISfn^TK^T^bfem, ^*afflfeT^^t7A»c 

^>> ? ;i/-N 2 -^^h^v^;i/3^x;l/-L-^>^^5 F2.9 g (8.1 mmol : Ml00%) 
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H-NMR (CDClg) <5: 1.42 (9H, s), 1.87-2.55 (4H, m), 4.14-4.27 (1H, m), 4.49 
(2H, d, ^=6 Hz), 5.47-6.02 (2H, m), 7.38 (2H, d, ^8 Hz), 7.60 (2H, d, ^8 Hz) 

5 mmm2 

^4- y 7 / ^ > Jl/-N 2 -^- 7> ^ ^> * ^Jl/-L- ^ Jl/ ^ T $ K 2.9 g (8.1 

10 */V ^TNH-DM-1020 : ; y^DD^^>: ;i/= 1 : l)fcffrU 

N 1 4-y7y^>^JI/-L-^M7$ H2.1 g(8.1 mmol : Wl00%)£#7Co 
H-NMR (CD 3 OD) 6: 1.77-2.12 (2H, m), 2.32 (3H, t, J=l Hz), 3.29-3.45 (4H, 
m), 4.49 (2H, s), 7.50 (2H, d, J=8 Hz), 7.71 (2H, d, J=9> Hz) 

15 gjjg 

N 1 -4-^7y^>y^-L-^>^^5 F300 mg (1.2 mmol), N-(9-7 J^U—Jl 
% hdpyAM" JV)-1^7>^y* JV^^Jl/)-D- h U 7" h7 T >606 mg (1.2 
20 mmol)©DMF (5 ml)7§»HOBt 176 mg (1.2 mmol), EDC HC1 221 mg (1.2 

mmoi)^jn^> mm^LffiT, mM.izTMWT%o i2mm^. Kmrn^K^^. 

U7" h7^JKN 1 -(4-y7y^>^)-L-^^T5 F£«XU 3fcife$£&*r5o 

f#e,nfeN-(9-r/;i/^-i/^;v^ h^~>#;i/fc;i/)-i-(£-:/ h^>#;vfc;K)-D- b 

25 'J7° h7^M 1 -(4-y7/^>^)-L-^T5 F£^DDp<^>(40 ml)fc 
i&flPU fcW;>>>(io ml)^iOx, S^Mi^T, fSCTl^bfc. 53H^ M 
JET*T?iS$&£M*U D7h^77^(f±y'J ~>XNH- 

DM-1020 : ;y^DD^^>: *$>J—)V=1 : 0, 10 : DfcttU, l-(£ 

7>*y*M^)-D- S<J7°h7^ JKNM^yy/^^^-L-^V^YS H 
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650 mg (1.2 mmol : Wl00%)£#fc o 

H-NMR (CDC1 3 ) d : 1.67 (9H, s), 1.80-2.49 (4H, m), 3.13-3.33 (2H, m), 3.70- 
3.79 (1H, dd, J^4, 9 Hz), 4.40 (2H, d, J±G Hz), 4.39-4.55 (1H, m), 5.62 (1H, 
brs), 6.14 (1H, brs), 7.20-7.67 (9H, m), 8.07-8.17 (2H, m) 

5 

N-(x^;vx;vfrx;v)-i-te:7 b =fr ;v#x;v)-d- m^h7>f jbNM^T l 
i-(^h^>'*M^^-D- h u y h7^;i/-N 1 -(4-->r/^>> ? ;i/)-L-^;p^ 

10 F300 mg (0.55 mmol)CDDMF(10 ml)?§^{C h U X.^)IT 5. >162 mg 

(1.6 mmol), X^>X;i/^n;i/^n^-f F206 mg (1.6 mmol)^iP^.> ^Pii^i^ 

*^A^DVb^7^^— (Merck Silicagel 60 : ^SEl^g ; '^DD^> : 

y— ;v=i o : i)^#u N-(x^;vx;v^n;v)-i-(*-^h^r>'^;;i/^-;i/)-D- 

15 h U ^ h 7^;P-N 1 -(4-^7; s<>z?)Vyi*-i? F135 mg (0.21 mmol : JR 

2^38%) 

H-NMR (CD 3 OD) 6 : 1.08 (3H, t, J=-l Hz), 1.70 (9H, s), 1.60-2.12 (4H, m), 
2.75-3.34 (4H, m), 4.13-4.55 (4H, m), 7.24-7.78 (9H, m) 

20 $kwm 
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;^>yJl/>L-^l/^"?5 H135 mg (0.21 mmol) £f&M^7KJii-X^ 

N^X^IV^X^-D- h u ?° hy^MMl-lh^W 5 / #;i/jfc;i/^> 
5 F^x^y -;i/(8 mtycMFbfl^y^x^Asoo mg (6.4 

mmoi), m%ur>=e^y—^ rnhzmmvimMUhrzo imm 

NH-DM-1020 : ; ^nn^^?> : ;*aV-;i/= 1 : 1){C#U 4-75 

^y-[(S)-N-[(R)-N'-x^;i/x;P7Kx;^ h u y h7^;i/]^5^]75 

10 ;i/^>if >94 mg (0.17 mmol : i»81%) £#/c„ 
ESI+ 556 (M + +l) 

H-NMR (DMS0-d6) 6 : 0.85 (3H, t, J=l Hz), 1.65-2.03 (2H, m), 2.48-3.54 (6H, 
m), 4.12-4.43 (4H, m), 6.70-7.75 (9H, m), 7.95 (1H, brs), 8.43 (2H, brs) 

15 mmme 

N-m-(* b^->^;P^x;i/)^>> ? ;i/ix;i/4Nx;i/>-i-(^^>^~>^;k^x;i/)-D- h 
u y° b ;i/-N 1 -(4-->y i ^>^V)-l-^j^y5 f 

l-(t-y h^v-^;V/^x;i/)-D- h U 7° h 7 ^ ;KNM4-y 7 7 ^ >y;P)-L-^l/^ 
7$ F350 mg (0.64 mmol)©DMF(10 ml)}M^ h UX^jV7 5 >194 mg 
20 (1.9 mmol), [3-(* b 4^>#;i/#x;i/)^ >-J)V\7.)b-fc~)V9 U F477 mg 
(1.9 mmol) mVZ.. ^MmUCb. m&JCTflt#bfc 0 vmm%., MJETT^^ 
^Wtl^^ 9 V ^ DYb^77^ —(Merck SiKcagel 60 : ^ 

»*B ; ^OD^>: ^^/-;k=l 0 : l)krf>fU N-{[3-(^ F^>#;i/^ 

x;i/)^>^;i/]x;i/^x;v}-i-(t-^ h^v'*;i/#x;i/)-D- h u 7>7^jkn 1 -(4-^ 

25 TV ^ > v;i/)-L-^;i/^ V 5 F407 mg (0.21 mmol : 43^84%) 

H-NMR (CD 3 OD) 5 : 1.70 (9H, s), 1.75-2.15 (4H, m), 2.65-3.42 (2H, m), 3.92 
(3H, s), 3.88-4.54 (6H,m), 7.23-8.21 (13H, m) 
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N-r(3-(^;i/^^->^>> ? ;i/)x;i/^^;i/i-D- bvyby^f ji-n'-u-t $ vj_ ^> 




10 n-{[3-(^ h^->^;v^^;i/)^>^;i/]x;i/7iN-;i/}-i-(t-y h^~>^j;i/^— ;i/)-D- 

F U y° by 4 ;i/-N 1 -(4-v'Ty^>^;l/)-L-^;i/^va F407 mg (0.21 mmol)£r£& 

^Alg (12.8 mmol), £&?nT >^XT-X^y-;l/}§fe4 mlfc»»bJPSftJS«ft 
rt>^ U ~>TNH-DM-1020 : Sfdffi ; y^7Dn^^> : — )V=4 : 1, 1 : 1) 

fc#u n-{[3-(^ h^>-^;i/^x;v)^>^;i/]x;i/2iNx;i/}-D-h vy'by^Jb- 
^;p]x;i/^x;v}-D- h u 7° F 7^ ;i/-N 1 -(4-T5 f & 

20 i^i^bTUfc. ±fB^#%^X^ y -;i/(2 ml) fcigfl?U 2N7fcm^^- F U 

HPLC(YMC-pack ODS : gradient of 95% A/B to 45% A/B over 25 min, A=0.1% 
TFA-H 2 0, B=0.1% TFA-CH 3 CN)fc#U N-[(3-(#;i/^^>^>^;i/)X;V*X 

25 ;i/]-D- h'j7°h7^f ;i/-n 1 -(4-t s^;^> ?f)]/&*^ == f F u 7 D i£ 

^^68 mg (0.088 mmol : JR2p5l6%)£#fco 
ESI+ 662 (M + +l) 

H-NMR (DMSO-d6) 6 : 1.64-2.02 (4H, m), 2.90-3.21 (2H, m), 3.89-4.41 
(6H,m),6.75-7.95 (13H, m) 
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N-(^>v;v7>;i/^n;i/)-D--f y ud. k> 

D-<Vn^y>3 g (22.9 mmol) CD S^^riJ- y (184 ml)^k^> lNzK&ffrM- 

U^A7X^(23 mi)^5a^_> ^^t, ^>j?;w;i'*z;^o5'f g (34.4 

9 y vol^J 7A^D-?h ^ y ^ —(Merck Silicagel 60 : ;^DU^^ 
> : ^^/-;V=1 0:1,4: l)fcfrU N-(^>^M;^^;V)-D-^ vn^ 
10 y >6.3 g (22.2 mmol : iR^97%) 

H-NMR (CDClg) 5 : 0.78-1.02 (6H, m), 1.05-1.60 (2H, m), 1.68-1.92 (1H, m), 
3.85 (1H, dd, J=±, 7 Hz), 4.22-4.38 (2H, m), 5.17 (1H, d, J=<d Hz), 5.97 (1H, 
brs), 7.26-7.48 (5H, m) 

15 

N-(^>-y;i/x;i/^xM-p--r v ud. -yjVL-^^-xy ^fjvxxfjv 
N-(^y> ? ;ux;u^x;p)-D-'f yn-r>-y6.3 g (22.2 mmol), L^f^> * 

?;i/XXrMit6.7 g (33.3 mmol)0^DD/^>(lOO ml)l§^fCHOBt 
4.1 g (26.6 mmol), EDC HC1 5.1 g (1.2 mmol), N-*^)^)^ U y3.4 g (33.3 

Ay P7h^77^- (Merck Silicagel 60 : S«J*@ ; y^DD^^^b, 

25 N-(^yy;vx;i/^x;v)-D--f y u-i yjv-L-^^> ^9-)V^t,j-)Vqa g 

(14.9 mmol : »67%)£#fc 0 

H-NMR (CD 3 OD) 6 : 0.92-1.02 (6H, m), 1.18-1.36 (1H, m), 1.62-1.88 (2H, m), 
2.00-2.28 (2H, m), 2.12 (3H, s), 2.51-2.77 (2H, m), 3.71 (3H, s), 3.83 (1H, d, 
^=8 Hz), 4.32 (2H, q, J= 13 Hz), 4.68 (1H, dd, ^5, 9 Hz), 7.32-7.51 (5H, m) 
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mmm 1 o 

N-(^y^;vx)V^-M-B- b u y° b y_d fr-NU^y $ z ^>> ? JM-L-^^^n^- 



10 N-(^>>>vi/x;i/*^;v)-D^ y n< y^-L-^?t-> ^^;^xx^;V6.4 g 

(14.9 mmol)©X^/— ;i/(30 ml)^^^> 2N7jC^<t:^- h U ^AzKW(30 ml)* 

15 (c^ibTN-(^>^;vxj^^;i/)-D.-f y n-r ^-L-^5 i t^>6.2 g (14.9 

mmol : *CTl00%)£f#fc o 

N-(^>^;VX;i/^x;i/)-D--f Vn-f ->;V-L-^^X>100 mg (0.24 mmol)> 
4-T 5 J ^> vMKT =1 >59 mg (0.48 mmol)©^^ DD^ >(5 ml)i§$tfcHOBt 
44 mg (0.29 mmol), EDC HC1 56 mg (0.29 mmol)*JP^L, ^mWMT. MM 

5/TNH-DM-1020 : ^Kjffl ;^DD^^>: )V= 10 : 1)C#L, 

N-(^>^;wx;v^n;i/)-D- h u y° b y^ ;i^-n 1 -(4-t^ /^>^;u)-l-^^~± 

S H108 mg (0.21 mmol : 4X^86%) 
25 ESI+ 521 (M + +l) 

H-NMR (CD 3 OD) 6 : 0.87-1.00 (6H, m), 1.09-1.28 (1H, m), 1.57-1.83 (2H, m), 
1.86-2.26 (2H, m), 2.09 (3H, s), 2.43-2.69 (2H, m), 3.71 (3H, s), 4.13-4.32 (4H, 
m), 4.50-4.68 (2H, m), 6.64 (2H, d, ^8 Hz), 7.01 (2H, d, J=S Hz), 7.32-7.49 
(5H, m) 



5 
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mm 1 1 



N-(7°P b° JV^JV^Did V P ^ihM2^ £ikZ^ Z )-N 1 -(4- y7/^>^ 

n-07°d tf;vx;i/xjN-;i/)-D--f v wv-z-ut-? h^#;p^~;i/)pwi/)T 

5 ^y]-N 1 -(4->'T/^>> ? ;l')-L-T^n^-5 M.6g (3 mmol)t, hU7MDf 
H(io ml)££n^ £*$UffiT* Sfl!:T«#Lfc. il#W&, 
fcIilSS^*7A^PVh^77^-(f±y'J v-TNH-DM-1020 : 
*B ; ^nn/^> : S—)V=1 : 0. 4:1 )CftU N-(7°D 

;v)-D--r yo-f ->;K3-(p< ^ / )-n x -(4- yy;^> ^;p>-l- 77^t5 H1.3 



10 g (2.9 mmol : iRlfS 9 6 %)£f#-/Co 
ESI+ 452 (M + +l) 

H-NMR (CDC1 3 ) (5 : 0.79-1.23 (10H, m), 1.46-1.95 (4H, m), 2.41 (3H, s), 2.52- 
3.81 (4H,m), 4.33-4.52 (4H, m), 7.36 (2H, d, J=8 Hz), 7.59 (2H, d, J=8 Hz) 

15 mmw 1 2 

N-(^°nH;i/x;i/^n;i/)-D--f yp-r^-3-r(yayyj;i/^n;i/)(^^;p)yayi- 

N 1 -(4-T^^/^>^M-L-T^^^ H 



N-(-7°n h°;vx;i-5jNn;i/)-D--r y a-r yji/-3-(^5 : JV75 /)-n 1 -(4->'7;^> 

25 ^;i/)-L-T F500 mg (1.0 mmol)<Z)7K(1.3 ml)-^ h7hFn77>(3 ml) 
Me&C, 50t:JS#T^T> ->T>m#U^A243 mg (3 mmol)£in^©Mfll 

#b7to 3Wli«im ^j&wczksin;^ iix^fcTitBLfc. Six? 
iETfciibTN-(7°D t°;i/x;i/^^;i/)-D-< yn-f ->;v-3-[(y $ / yj^fc 



H 



20 
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;i/)(^^;i/)T5 /]-N 1 -(4->'Ty^>^)-L-77^t5 K430 mg (0.87 mmol : 
»87%)£f#fco 

^%^^fflHPLC(YMC-pack ODS : gradient of 95% A/B to 25% A/B over 10 
min, A=0.1% TFA-H 2 0, B=0.1% TFA-CH 3 CN) SC#U N-C7°n \d)V7,)V^^-)V)- 

d--t y a -r ->;i/-3-[(T ^ / # — ;i/>(^ 5p;i/>t ^ / i-n^-t $ j ^ > 

L-77^t5 H h U ^;i/^-n@^^27 mg (0.004 mmol : «$5%)^fc. 
10 ESI+ 512 (M + +l) 

H-NMR (CD30D) <5: 0.87-1.10 (9H, m), 1.12-1.88(5H, m), 2.92 (3H, s), 2.87- 
3.12 (2H,m), 3.52 (1H, dd, J±4, 15 Hz), 3.65 (1H, d, J=8 Hz), 3.82 (1H, dd, ^9, 
14 Hz), 4.43-4.67 (3H, m), 7.54 (2H, d, J^8 Hz), 7.76 (2H, d, ^8 Hz) 

15 Hi 1 3 

100mg(0.19mmol) £ tf U *J > 5 mL h U X^;i/X 5 >0.5mlfc^fl? b , 5 

fee ^ETTifSfSl/, Sff^Tth^hUJK:iil3^^fjV 
0.14ml(0.94mmol)^Jn^2Bffp1, S^i?fflirFT»M^L7Co iffTtil 
£iiS;U ^@tl^'>U^^r;i/*^A(^^Dn^^> : ^^/-;i/= 1 0 : 1) 

25 -effissu N-(^>> ? ;i/x;vxiNx;i/)-D--r vo-f ->;i/- n 2 -{4-k (^^;v^ 

^) ^^^^O^l/J-L-^^^— Fl09mg (0.19 mmol : 4»100%)£#fco 
ESI+ 579 (M + +l) 

H-NMR (CD 3 0D) 6 : 0.85-0.90 (6H, m), 2.03 (3H, s), 2.40 (3H, s), 3.69 (1H, t, 
J=<6 Hz), 4.50-4.60 (1H, m), 7.21-7.39 (8H, m), 7.60-7.64 (1H, m) 
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mmm 1 4 



N-(^>^;Px;i/3K^;P)-D--f vn NM4-K^/ (pwv^) y^ 

;l/]^>i?;V}-L-^^^-^^-^ F49mg(0.084mmol) : £^ n □ >2ml& 

& ;-)V2m.ttzmMVt: F ^^>0.020ml(0.624mmol)^5n^. 1 80#r*1M^b7t„ 

^)-D-i'yn-l'y^- NM4-[tF7y; ^^;i/]^>^;i/}-L-^^ 

F29mg (0.051 mmol : W^Gl%)&%tz.o 
ESI+ 563 (M + +l) 

H-NMB, (CD 3 OD) 6 : 0.85-0.90 (6H, m), 1.58-1.78 (2H, m), 2.42-2.58 (2H, m), 
15 3.63 (1H, d, J=l Hz), 4.21 (2H, s), 4.53 (1H, brs), 7.25-7.57 (9H, m) 

m mm 1 5 

N-^>^;vx;v^n;vvD--r vorf klh NV4- (E)-t a 7 (/vf if a^r-w $ 
7) ^t-m^o^m-l-*^^^ F 



5 




20 



25 
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^ Fl00mg(0.19mmol)£X^/ — )VQ ml33£l£t: U V>0.6 mlfc^?b/W 
Fn^y7^>ItSl 2 0 6B#M#bfco iETtW^^S 

XJ^^JV)-D-^vn-f J/JV- NM4- (E)-7$; (/WFn^H^;) ^)V\ 

^>5>VlXL-^^-X^ Fl.6 mg (0.00003 mmol : 43PfSl.5%)£?#fco 
ESI+ 564 (M + +l) 

H-NMR (CD 3 OD) 6 : 0.85-0.90 (6H, m), 1.50-1.70 (2H, m), 2.05 (3H, s), 2.43- 
2.60 (2H, in), 3.60 (1H, d, J=8 Hz), 4.20 (1H, s), 7.25-7.45 (9H, m) 

mmm 1 6 




N-(^>^;i/x;v*x;i/)-D--r vd< n x -{4- [75; (-r^/) 

^>-J)V}-L-^^^-T^. H20mg(0.032mmol)§> J 7^*;i-AT5 F0.5mUC 
h 0 >0.018ml(0.13mmol)£> U 

M4mg(0.065mmol)SjJP^ 1 6 0#r H lii#bfc o ^^M^t^It^X^ 

>^;vx;i/^x;i/)-D--rvP-r^;K NH^p-rsy [[(^r^v^vo*;^ 

XJl/H ^5 1 ;V)^>i ? ;i/]-L-^^^-X^5 HI 6 mg (0.024 mmol : JRS£ 
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76%)£#&o 

ESI+ 648 (M + +l) 

H-NMR (CD 3 OD) <5 : 0.85-0.90 (6H, m), 1.50 (9H, s), 2.03 (3H, s), 3.68 (1H, d, 
J±8 Hz), 4.20 (2H, s), 7.20-7.38 (7H, m), 7.64-7.70 (2H, m) 

5 

gjjj 1 7 

N-cx^x;i/^n;V)-3,5-tfx (hV7)V3ru*?-)V) -D- y x^xjKr z x^-n 1 - 
4- ^ d ^e-n-(x^;px x;i/>-d- 7 x - jv r 9 x;i/-N 1 -(4- r / ^ > >*;i/)- 

10 L-^;i/^V5 F30 mg (0.052 mmol)ST h7th*D77>4 mtfe «fc£fctfC0.4 mlid 
gil, h 'J 7il/ta^?Jl/7x-Mn>t40.2 mg (0.156 

mmol), $Mi-hV*>&50 mg, fb7+7 (hU7i^M77-f » A°^i? 
7A30mg (0.026 mmol)^iP^.> SHi^B^T, 2 NfWiintSWSilbfc. 

15 iJETTil&^it, SStlST'W^f'f ^TLC(^na^^> : 

-;i/=10 : l)TiSl/fct, 7>MHPLCT»MbN-(X^;i/X;i/^x;i/)-3,5- 

? "?5 H 2 4 mg (0.034 mmol : lR$65%)$#&. 
ESI+ 712 (M + +l) 

20 H-NMR (CD 3 OD) 5 : 1.10 (3H, t, J=l Hz), 1.75-1.87 (2H, m), 1.88-2.07 (2H, 
m), 2.82-3.10 (4H, m), 4.10-4.30 (2H, m), 4.40-4.50 (2H, m), 7.10-7.62 (9H, m), 
8.10(1H, s) 

iii 1 8 

25 N-(x^;vx;i/^x;i/V3.5-tfx (h0 7;i/tP^^) -D-:7xx;t/:r^x;]/- 
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tB^iitLTN- (x^;i/x;i/*n;i/) -3, 5-tfx (bU7Mo^? 

ESI+ 729 (M + +l) 

10 H-NMR (CD 3 OD) 6 : 1.05 (3H, t, </=7 Hz), 1.75-1.85 (2H, m), 1.97-2.05 (2H, 
m), 2.82-3.10 (4H, m), 4.15-4.22 (2H, m), 4.45 (1H, s), 7.40-7.51 (4H, m), 7.62- 
7.70 (3H, m), 7.90 (1H, s), 8.13 (2H, s) 



mmm 1 9 

15 n-u-t* 5 -ir3 b^->^j;i/fe;v)^>^i^'»-D- fc u 

7 0 h y 4 ;i/-N 1 -(4-->T 7 £g >^;t/)-L-^;p^ t $ K 

N-a-^>^->^;i/#^;V)- 5 - b FD^^-D- h'J7>7^ ;V-N x -(4- y7 J ^> 
^;i/)-L-^;i/^^$ F 327 mg (0.58 mmol)©T-fe h> (4 ml)^fc 3 
^/^Jl/^-J^^^jl/ya-T-f H 267 mg (1.2 mmol)> j^Hrv^A 378 mg 
20 (1.2 mmol)^jJ0^> SfUMT, M^fcT^t^o 4B#f B m 

(Merck Silicagel 60 : ; y^DD^^> : ;V= 1 0 : 

N-(^h+y*J^^JI/)- 5 -{[3 -(^ h^ytl)V^ZL)V)^y-J)V\^iy}--D- h U 
yf?^^^/;^^^^^^^ H347 mg (0.5 mmol : W 
25 84%)£#fCo 

ESI+ 711 (M + +l) 

H-NMR (CD 3 OD) <5 : 1.30 (9H, s), 1.50-2.08 (4H, m), 3.02-3.22 (2H, m), 3.93 
(3H, s), 4.02-4.27 (2H, m), 4.39-4.55 (1H, m), 5.20 (2H, s), 6.88 (1H, dd, J=2, 9 
Hz), 7.12 (1H, s), 7.19 (1H, d, J=2 Hz), 7.26 (1H, d, J=§ Hz), 7.42 (2H, d, J=8 
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Hz), 7.51 (1H, t, J=l Hz), 7.66 (2H, d, J=% Hz), 7.75 (1H, d, J=Q Hz), 7.97 (1H, 
d, J±6 Hz), 8.17 (1H, s) 

mmm 2 0 

5 5-ir3-(^ h^'>^;i//^^;v)^>v : Ji/i^'^M-N-(x^;i/x;i/^^;]/)-D- h u y° 
by a ;i/-N 1 -(4->'T / ^ >^;i/)-L-^;i/^ g $ H 
N-(^h^y*JV*^)- 5 -{[3 -(^ b*is%)l#~)l)^>z?)l<]ttz/}-T>- b 

U^°h^^;l/-N 1 -(4-->Ty^>^;V)-L-^;l/^ v T$ K347 mg (0.5 mmol)©y^ 
nn^^> (10 raYymmz., hV7)V^nWm (10 ml)£2)D^ SSM^T^ M 

tf^yj — (Wdtv- U ->XNH-DM-1020 : #Stf§ ;^DP^^>:^/ — ;i/ 
= 1 : l)te#U 5-{[3-(^ h + ^M-i^^O^t^^-D- h U y h 7 
^ ;i/-N 1 -(4- T 7 ^ > vW)-L- tfJV&VS. F277 mg (0.45 mmol : W93%)£# 

15 5-{[3-(* j!/#^JV)^>^^]t+ i/}-D- h U 7° h 7^ M^^^T 7 

^>^l/)-L.^MY5 F (0.45 mmol) ©DMF(10 ml)^tC, hUX^;]/T$ 
>137 mg (1.4 mmol), X^ >x;i/*x;l/# □ ^-f H174 mg (1.4 mmol)£fln;5U 

7yya*7A^O , 7 b*f*774 —(Merck Silicagel 60 : ^Krfl ; ¥?UU*$ 
20 > : ;i/= 8 : l)fc#U, 5 -{[ 3 h^^^;i/#x;l/)^>^;i/]^^ 

$/>-n-(x^;1/x;I/3}nx;I/)-d- bvyby* ;I/-n 1 -(4-~>t y ^>> > ;i/)-L-^^^ 

^ F158 mg (0.22 mmol : J&^50%)&#fco 
ESI+ 703 (M + +l) 

H-NMR (CD 3 OD) 6 : 0.94 (3H, t, J=l Hz), 1.60-2.08 (4H, m), 2.58-3.30 (4H, 
25 m), 3.91 (3H, s), 4.02-4.27 (2H, m), 4.35-4.48 (2H, m), 5.20 (2H, s), 6.89 (1H, 
dd, J=2, 9 Hz), 7.12 (1H, s), 7.19 (1H, d, J=Z Hz), 7.27 (lH, d, J=9 Hz), 7.42- 
7.53 (3H, m), 7.65 (2H, d, J=8 Hz), 7.73 (1H, d, J=§ Hz), 7.98 (1H, d, J=6 Hz), 
8.16 (1H, s) 
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mmm 2 1 

5 ^h7^ ;P-N 1 -(4->'T / ^ >¥)V)-L-ff)l& T$ F 158 mg (0.22 mmol)© tf U 
V* >(10 ml), F U X^T $ >(2 ml)^|g^gt^7K^^X 30^ 

tra*., 7KB^2N^7K*7K^fcxpH=4tL^^ ittiiL mmm&ma& 

^Mtf^Tir h >(10 ml)fc|§$?U 3 uiM*^)VZl2 mg (2.2 mmol)£in*_ 5 
mm(D*? 7-;KlO ml)^^I^r> ; EX'^Al70 mg (2.2 mmol)^Jn^- 
15 n Vh^77^- (W±->U$/TNH-DM-1020 : ^SjIB ; ^DD^> : 

->}-n-(x^;vx;v^x;v)-d- h u x° b y 4 ;kn x -{4-[x^ ^;v]^> 

yJV}-L-^^?5 Hl24mg(0.17mmol : W78%)£#7fco 
ESI+ 720 (M + +l) 

20 H-NMR (CD3OD) 6 : 0.94 (3H, t, J=l Hz), 1.64-2.10 (4H, m), 2.55-3.30 (4H, 
m), 3.89 (3H, s), 4.08-4.42 (4H, m), 5.18 (2H, s), 6.87 (1H, dd, J=% 9 Hz), 7.15 
(1H, s), 7.20-7.76 (8H, m), 7.95 (1H, d, J=6 Hz), 8.14 (1H, s) 

mmm 2 2 

25 5 -k 3 -^;i/^^r^^>y;i/)^-^'>i-N-(x^-;vx;v^x;H-p- hu^h7^ ;v- 
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H0 2 C 

5-{[3-(^. h^->^;i/^ri;v)^>^;V]^-^^}-N-(x^;i'X;i/^r:;i/)-D- h y 
7>7-r;KN 1 -{4-[T^y«^/)^^;i']^>>?;i/}-L-^;i/^^s H124 m g (0.17 

\zxm&i>fto 2 mmWi, KmrniziNm^mymm^ia^x, m=&hvr^ 

mj£Tlzmm^t£° $IW^£^fflHPLC(YMC-pack ODS : gradient of 95% 
A/B to 25% A/B over 10 min, A=0.1% TFA-H 2 0, B=0.1% TFA-CH 3 CN)^#b, 

5 -[( 3 -ZDV^zs^y-JiV)^* v]-N-(x^;vx;i^^x;i/)-D- h u 7 h y 4 )V- 

10 NM4-[T5 7 (-f ^ y)^.^;V]^>^;i/}-L-^;i/^^^ F85 mg (O.l mmol : W 
61%)£#fco 
ESI+ 706 (M + +l) 

H-NMR (CD 3 OD) d : 0.97 (3H, t, ^7 Hz), 1.59-2.07 (4H, m), 2.55-3.28 (4H, 
m), 3.89 (3H, s), 4.10-4.54 (4H, m), 5.19 (2H, s), 6.90 (1H, dd, J=2, 9 Hz), 7.16 
15 (1H, s), 7.23 (1H, d, J=2 Hz), 7.27 (1H, d, J=Q Hz), 7.50-8.00 (7H, m), 8.16 (1H, 

s) 

mmm 2 3 ~mmm 1 8 2 
±fsn»ji~2 2\zmm<Dmm, ^^zsmmKmx^-^zmmommzv 
20 fcm^ mmmit^m 23-182 ^#^» ^n^^tios^^^M^^ 
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mt&m 18 3 

hbV I I B^CDcDNAfcOV^Tteb hMcDNA^-f U — (CLONTECH) «fc D 

5 GTCTGGATCCACCATGGTCTCCCAGGCCCTCAG 
TGTTGAATTCTACT AGGGAAATGGGGCTCGC A 
bhVI I m^tiLfc? ^Double Onefg^^~(IDEC%t)fc&^&^ 

^n-->m »f#ms sp m^u mmmzvfch<D&cHomm£DG44: 

10 o $ 5 &C5nM Methotrexate(Sigma) # "Tig* £ *3 H & 5 £ <t T? itfc^Jf fll £ 
& E & ^ , f# £> tlfeMethotrexateW'K b h V I I H^BHIHM* * 5nmol/L 
Methotrexate, 0.5 m g/ml vitamine K(Sigma) ^#t^CHO-S-SFMIIi§ifi(GIBCO 
BRL)TJ§*bbhVI IH^M^tfe. 

b hVIlH^5iCHOlBa^©i§^±^^^S^MAX^Ii(PAN-130F> fe^ 

IfcoT ^Methods Enzymol. 80#, 228-2373g, 1981^43 <k ^Biochemistry 
27#s 7785-7793Jg, 1988^£##fc Lfco **±t*©««|«&6 mM OX 
75y >RtX5 mM EDTA£#tT 20 mM h U X-^M«f^ 9 pH 8.0T10^»? 

20 I, , IrIM»^T¥^ b f-q Sepharose Fast Flow# 9 A b , (WIMW^^ 

Naaj*fl!&aBPW(0.1, 0.2, 0.3M)fc±&fT#7Ate&^b&Mfi£&JtibJfco 
b hVIlH^£#£K).3 M NaClH#£IS^3fiK:<fc BiWBU £tl£5 mM^> 
X*T^^>RtK5 mM EDTA£#tT20 mM h U X-4fifflteBWf«t pH 8.0T10f§^ 
f?U |WfM«^T¥MbLfeQ Sepharose Fast Flow^J^ A ^iPb^o l^fif 

25 Sl?*7AS»cm CaCl 2 am^50 mM^Tfi865C±tfTt bVHH^S* 
9A^5»ttibfc. #SnfcH^£SDS/PAGET#$TU b hVIlH^^M 
MT2 BIWiMrr£;i£fc:«fc?> @Eiftl:<k5t hVIIaH^©^ 
*£te§frt>&. £O5»20mM hUX-ltM, P H 7.0T10^#$JU |WfS 
ffiWCV^mt bfcQ Sepharose Fast Flow# ^ A »JP bfco l^gff^NaCrii 
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mM#>£>350 inMSSTifilftWfciJf Tt hVIIaH^PS^tBU 
B7>£SDS/PAGET7>#rU t hVIIaH^£^Mf#£*#K b hVIIaffiia® 

5 HISM 18 4 

- £M13 y ^ F 57 x > X ©T^t A b ? ^ - & 

SMfC^feoT^Biochemistry 31#> 3998-4003^ 1992^Sr##K:3£&£ 

^n^A^JcDa^Sfi^^Wco ^^(18000 g, 10#)fc<fcD#fci£Jg: 
*fe£PBST?i§fl?U 25 mM WWtf&WU, pH 5.2^«fcf ^THrlL Mf/T 

15 l>tcmWi : &M>bBl / E (8000 g, 20t» fc<£D W^£|$£*b7tf^ ^-©±?t^25 
mM StlfE pH 5.2T¥fftbfeSP Sepharose Fast Flow# ^ &\ZMJM U 
IWMt^NaCtfSS^OO mM^Titm^l^±^Tt: h^StlH^^^y 
A^SJtHbLfco ?#&nfcM#£SDS/PAGET7>$TU h h WliH^^t 
$$mfr&Mtf), 25 mM hUX-^S«, pH 7.5^^^fflV^TMtfb7to it 

20 #r bfclli7> £25 mM h U X-^Mffi^, pH 7.5TWft b fcQ Sepharose Fast 
Flow77^A»iPb> mMWM^NdLCmM&SOO mM^Tlt|IW^±tfT t: h 

25 [t hVIIaH^Vt: h^S»iH?©iigl0M] 

Proteins 22#, 419-4253^ 1995<¥©^^^##fcD-Phe-Phe-Arg^ D U * ^ 

iSga^^ff ofeo *l§^«RTjMWVIIaia?iaWJa:h hVIIaH^/t M5JM! 
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^10fg<M;i/tt©D-Phe-Phe-Arg^ P U^frtr h >(BACHEM%h)^ilP^, 4 

mizT3mmmwvtc 0 znfcmMmomnisitth^mmmmmttMx* 37 

tKlOO mM NaCl£^£f50 mM hU X-^milW, pH 7.5T¥Mbbfc^r;W]I 
5 5®#^A(Superdex 75)fC^JPb, |pI8fflf?Btfc«fc D D-Phe-Phe-Arg^ p n^;l/ 

10 mg/mL 50 mM h U X-±^Hffi$t, pH 7.5, 100 mM NaCl, 5 mM CaCl 2 © 

10 # lOOmM An^^tb'J^AiiE pH 5.0, 24% PEG4000, 5 mM 
CaCl 2 <hU M.m20m\Z&Whfc£Z%, Wt. 

Hi 18 6 

15 JfitMbfch f>VIIaH^l/10^«CDl M ^>X75i?>»f, iSbfc 

ffU 5 mM CaCl 2 Wl00 mM NaCl^tf50 mM h U X-±t^M«^ 5 pH 7.5 
TTO^Lfc^WM#^A(Superdex 75){C#in Lfc 0 |Wf^«^^J^D t h 

mmm is 7 

l&ttvSmmv I I a HUMERI £fc hV I I aHf/k hRlilUlS^i 

25 ifitSlbfct bV I I aBf/k hRT»m^H^^^%(l)^fe«(2)^P^> 
i(Sa^©fc«)K:IS^atjltC:«kD*l»> Sa*ftl2-13mg/mL 50 mM bUX- 
mSttfffi, pH 7.5, 100 mM NaCl, 5mM CaCl 2 ©1^>7 p ;P^SJbfe ( , EOBk 
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3 5 





(i) 


(2) 




0. 5mM 


0. 5mM*i 



5 $nxz»&m&fcz>o mg^tsATvjj&'vmmisfco ioomM %m?jvmj-bv 

^AISW^, pH5.0> 9% PEG4000, 5mM CaCl 2 ©?«£^V^ D-Phe-Phe-Arg 

MH^©it^#:^^§^-r ^n*^^±-rif-T##, xio~x 

— A — &#fc£. lOOmM ^n^JHthU^Alfft, pH5.0, 6% - 7.5% 
PEG4000> 5mM CaCl 2 > 5% -fe P— )V&&m bfco fg^Rj^WV I I a 
15 emaW&ltfc h V I I aBf/t hpT^Mm^H^i©^#:U'>7 p ;i/ : Dtf 

TZo mit-n a^TS^Tft$1.0mmX^$0.05mm^^©ft^©fg^nT^|M 

20 

(A) f^i(i)thhVI I aHf/t b*SmMmnm^t(DM&fo<DMBi 
ISH^lOOmM # n i^l/^ b U V k>WMW., pH5.0, 9% PEG4000> 5mM 

25 caci 2 , 10% ?fv^.u-)vmmzmv, tfv ±u~)immmw&5%r^±tf\ 
mmmz3o%^x¥v±u-)mm%±i<ffemmizmtff£o zL<ommt:^u> 

'I4C0;V— 7°(cryo-loop, Hampton research%t)T^^^if < -170°C©^ 
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UMVfeo X^«ffi^44kVX100mA> y 7-i >V *X V 4 *7 * > V 

osmic xfci^^-cutf^risfcftu ^fflbfc ft^^afc, mgkjf&om 

DENZO/SCALEPACKC^ y ^ X > X %fc) £M b > 2.2 A * T? © H!$f 31ft x 

— y D^-T >5*~^ A*># ©D-Phe-Phe-Arg£ Dn^fJl/ 

(PDB code:lDAN)^|sIMT, SBHffP2 1 2 1 2 1 , ^^a=71.40A> b=82.22A, 
10 c=123.47A^ Q!=90.0 o , /3=90.0° , 7=90.0° TloL 

(B) fc&to(2)£thV I I aHf/t hTff»S|ft»H^£ 
^H.£rl00mM ^nyMt h U ^A'lf f , pH5.0, 9% PEG4000, 5mM 

CaCi 2 , io% ^'Jtn-jHttlb, ^Uiio-;vM££jig#5%T^±tf\ 

15 :/(cryo-loop, Hampton research|±)T^M^^T< -170°C©S 

©iif^-^^^J^^R-axisiv-r *—*j>>?yv~- b^v^^-cu d 

Mbfe. X$ltettJ^40kVX100mA^ 77^f>7*-*77^ 7^>fOT 
b7clU^|^«XliB^SS(Ultraxl8, U # ^)fc«fc DSB£Siir&CuKa«l& 

DENZO/SCALEPACK( T y ^-JM X>X%h)Sr^ffi U 2.2 A ^T©0^f3tS^ 

— ^£#7c 0 2fc!gilte, 7°PT-f >T r — ^yt>^0D-Phe-Phe-Arg^nn^^;V 
^h>fcckt)^WMl®fc^Lfcfc: hV I I aH?/th«I»lB?I^ 

25 (PDB code:lDAN)t|WJMT, S[|BiafiP2 1 2 1 2 1 , f£^£ifca=71.28A, b=82.32A> 
c=123.38A, a=90.0 o * j3=90.0° ^ r=90.0° Tfeofeo 

gMM 18 9 



106 



WO 02/062829 



PCT/JP02/00883 



(A) Mft(l)tkhVI I aB?/t h pJIiaiSf tC^frO^ 
yn^-f >5=-^;t>^©D-Phe-Phe-Arg^ UU^^Jlf b >\Z J; D^nXjS»W 

fcga^bfcV I I a H^/ajftH^^CPDB code:lDAN)^S7j<^, D- 
Phe-PheArg^ DD^W h >i^fc^>£*M^>£ U 7 U if 7 J* 
5 CNX2000.1 (Accerlys Inc)^fflViT«3t©)S^t^^^^ofeo SfWJ^SW^ffc; 

y7&*m, QUANTAiTS^Lfc^^V I I a Hf ©MJ&MttttifiKi^M 

^SSfeS^JlJfeoJfeo -^©f^ 2Fo-Fc, Fo-Fc^f ttt § 7 - U X"? y ^ % 

*/Mfcte££tt«fc*f*t)3gU »»«J«:«3fflS6«&#fc. :m^t;t,fc/\ o :7^- 
^te#iic^©xyzj^&£m£#7Jl^ 

15 fCo SH^JlC^tg30.0-2.2A(DKlt, 34776ffi&fflV^ 5142JlC^(ft® 64688 
^Rffi fc£22.59% CfiTlfc. ^ft. Z\(Dt^Free Rffi«26.72% (2627iH©Kft 

(B) ft^»(2)tbhVI I aH^/fcb^jftMSattH^ifiDW^Ofeft 
20 7°nT^f ^A>^C9D-Phe-Phe-Arg^ Dn^fM h >fc«fc V^foSM&J 

ICK&Wb&V I I a H^/f&liB^ : it'a*#:(PDB code:lDAN)#> StKSH^ , D- 
Phe-Phe-Arg^ un^^JV^r b ym^fc^^Jl&WM^JV £V, 7°n^7A 
CNX2000.1 SM^TWifiCDliaf'fb&cfeJl^ofc. $fi#:i^{^J;^x^;i/ 

25 #$nfe«^H^Fc^ML2Fo-Fc, Fo-FcSit it § 7- 'J y 7$|ff , 
QUANTA-kT^ tfci^5VI I a H^©«?$'I4#i£ fC^MW&S^S 

5^l/-r5V y F7x-ij>m ^x^;i/^-*/Mt: £ § m®fc&$k&& z\ 

ftofco "£(D'i$k. 2Fo-Fc, Fo-Fc%fa$k£~tZ>7~-Vx.'Ty7°%*>tlZVfc7kfr 
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^01^30.0-2.2 A ©git 33708l@£JBV^ 5193^(1^1^64688^, -f^>9 
5 HC^?, 7j<#?454lfl^ ffi.W^J42M^)fc^fb, iS^WfigHfRiltt 
21.13%fcfl£Tbfc. Z.(Dt^Free Rffi«25.08% (2530M©Sltx— ^ 

jjg 19 0 

io [PBMH] 

(B) ft^(2)tkhVI I aHf /h hflliliaiHf t0«^0^^ 

15 4&g&& 



&3 8 S2+K h^Mtk hVIIaH^#M'[4©M^ 

20 




(2) 0) 







IC50 FactorVIIa 
(nM) 


IC50 thrombin 
(nM) 


thrombin 


(2) 


65 


93 


9415 


101 


(3) 


67 


341 


2275 


,_ 7 
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Hffigffl] 5 Mfeffll 7 146 







IC50 FactorVIIa 
(nM) 


IC50 thrombin 
(nM) 


thrombin jjiiRtt 


(2) 


65 


93 


9415 


101 


(4) 


66 


2945 


59051 


20 


(5) 


5 


62 


5880 


95 


(6) 


7 


37 


17870 


483 


(1) 


146 


153 


80175 


524 




(2) (5) (7) 

SI»J 65 5 73 







IC50 FactorVIIa 
(nM) 


IC50 thrombin 
(nM) 


thrombin iIM4 


(2) 


65 


93 


9415 


101 


(5) 


5 


62 


5880 


95 


(7) 


73 


81 


397 


5 
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4 1 #&m(X) £. b h Vila S2 i^-T h t ©7jc**&-& 






V I I aHf 


mm 


N6 


Asp60_OD2 


3.0A 


N6 


Tyr94_OH 


3.0A 


N6 


Thr98_0 


2.8A 1 


05 


Asp60_OD2 


3.2A 






Vila 




N5 


Gly216_0 


2.9A 


04 


Gly219_N 


2.8A 
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V I I aHf 


mm 


07 


Lysl92_NZ 


4.2A 



4 3 2)ith F.VIIaH^ Slit ^it-T h £ (D7km®s& 






VI IaHf 


mm 


N5 


Gly216_0 


2.8A 


03 


Gly219_N 


2.8A 


04 


Lysl92_NZ 


3.2A 



10 

^4 4 {^i(l)tt hEVIIaH^S4lM h t(Dy y y^JlV-JVXfflKft 

m 
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Vila 


mmmm 


Vila 




Vila 


mssmm 


C16 


Prol70I 


3.9A 










C17 


Prol70I 


3.7A 










C18 


Pro 1701 


3.4A 










C19 


Prol70I 


3.5A 










C20 


Gln217 


3.8A 


Vall70E 


4.2A 


Serl70H 


4.1A 


C20 


Pro 1701 


4.0A 










C21 


Val_170E 


4.0A 


Aspl70G 


4.2A 


Serl70H 


3.8A 


C22 


Aspl70G 


3.5A 


Serl70H 


4.1A 






C23 


Aspl70G 


3.8A 


Prol70I 


3.8A 






C24 


Prol70I 


4.lA 










N7 


Aspl70G 


4.0A 











C26 
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U 73 ^ h )M-f 


•tr T T ^ 

Vila 




Vila 




Vila 

1 A| J 




C16 


lrp215 


_ 

3.9A 


triy216 


4.2A 


Pro 1701 


4.0A 


C17 


Fro 1701 


3.6A 










C18 


Pro 1701 


3.6A 


Trp215 


_ 

4.2A 


Gm217 


s 

4.2A 


C19 


Serl70H 


3.8A 


Prol70I 


3.6A 


Gln217 


3.9A 


C20 


Serl70H 


3.9A 


Prol70I 


3.7A 






C21 


Prol70I 


3.7A 










C22 


Prol70I 


3.7A 










C23 


Serl70H 


3.7A 










C24 


Serl70H 


4.2A 


Gln217 


3.9A 






C25 


Gln217 


4.2A 










C26 


Glyl70F 


4.2A 










C27 


Aspl70G 


3.9A 


Serl70H 


3.9A 






C28 


Aspl70G 


3.8A 


Serl70H 


3.6A 







5 

1 . F V I I a ia»sttJi3e 

frmz.mb'RCD^^ S7U7°V—Y (Falcon, No. 3072) £&JB U t^TSfi 
10 Tffofeo 

*^0J^-^%©lOvol% DMSO|§M20 ^iUC, 40 Thromborel®S (50 mg/mL, 
Dade Behring, GTS-200A) , 20 u L Spectrozyme®f V I I a (5 mmol/L, 
American Diagnostica Inc., #217LK 20 w L F U XiiS ( 500 mmol/L 
Tris/HCl, pH 7.5, 1500 mmol/L NaCl, 50 mmol/L CaCl 2 ) , 80 tiLMWK&inpL, 
15 H^bfeo 20wL FVI I a (20 nmol/L, Enzyme Research Laboratories, HF 
Vila) &MXKm&rm&V, -?^^D7>-h U-^- (Biorad, Model 
3550) £ffl^T405 nm©^S^®#W^7liJ^ ^mmfc 
^•%©f^t)D ^10vol% DMSO©^^JP^.fe^#©^ : S}^S^100%i:t-T, ^ 
BJHfr£%fc<£3FV I I alSfffiCfM^ftiSMt, SJ&SJSI££5(M5fflJ 

20 ffl-rz>mfcmm*mmhTic5omtLf£ 0 
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2 . Th r omb i nMHSffiSBjE 
&m\zmVR(D~?^ ?U7°U—b (Falcon, No. 3072) <H£JB U T^Ttl 

^mmfc&momon DMSO^^OmUC 40/zLhU XitS (200 ramol/L 
5 Tris/HCl, pH 8.0) , 20^L NaCl^^ (1 mol/L) > 20mL FVR-pNa (2 mmol/L, 
SIGMA, B 7632), 80#Li^7.R<£t)a^ mWhfc 0 20 wLt b thrombin (5 U/mL, 
SIGMA, T 1063) £in*.RjS£:iifl2t6U ^-f ^W^U — h 'J — (Biorad, 
Model 3550) &J3VVT405 nm(Dmy6&%mmmizmfeVfcmWmm%^&fc 0 * 
%Bm^#l©IC50fit©^:m«FV I I a|a#^WiJ^©^^N#^bTffo7Co 
10 J&JI 

£§JH£*4 6 tC^to 



4 6 





IC50 FactorV I I a 
(nM) 


IC50 Thrombin (nM) 


5 


62 


5880 


7 


37 


17870 


65 


93 


9415 


81 


177 


5691 


82 


131 


12544 


170 


37 


9422 


22 


39 


17544 


146 


153 


80175 


148 


65 


8325 


83 


55 


14374 



15 

*mm<Dfc&m±s snfcFvi i asgffitt, ^rcu, w-mmikmmmzM 

20 ^(DmmKm^m^T^mmo^m^rcimmK^mmmw^n^o m&mz 
tm*-te> m^mmmmm±m, PTCAtts«^ si4Dic^^©iift© 
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g36 ik&mu) t b bvn&mT/nsmmuffim^iKDtii&ftwm 



CRYSTl 


71. 


400 


82, 


.220 


123. 


.470 


90.00 90.00 90.00 


P212121 








ATOM 


1 


N 


ALA 


L 


1 


43 


.006 


30 


.236 


87. 


010 


1 


.00 


26 


.90 


L 


N 


ATOM 


2 


CA 


ALA 


L 


1 


44 


.063 


31 


.220 


87. 


381 


1 


.00 


27 


.37 


L 


C 


ATOM 


3 


C 


ALA 


L 


1 


44 


.489 


30 


.945 


88. 


817 


1 


.00 


28 


.56 


L 


C 


ATOM 


4 


0 


ALA 


L 


1 


43 


.801 


30 


.238 


89. 


541 


1 


.00 


27 


.63 


L 


0 


ATOM 


5 


CB 


ALA 


L 


1 


43 


.527 


32 


.638 


87. 


252 


1 


.00 


27 


.26 


L 


C 


ATOM 


6 


N 


ASN 


L 


2 


45 


.618 


31 


.505 


89. 


233 


1 


.00 


29 


.16 


L 


N 


ATOM 


7 


CA 


ASN 


L 


2 


46 


. 105 


31 


.273 


90. 


585 


1 


.00 


29 


.83 


L 


C 


ATOM 


8 


C 


ASN 


L 


2 


46 


.263 


32 


.541 


91. 


402 


1 


.00 


30 


.42 


L 


C 


ATOM 


9 


0 


ASN 


L 


2 


46 


.985 


33 


.456 


91. 


018 


1 


.00 


32 


.56 


L 


0 


ATOM 


10 


CB 


ASN 


L 


2 


47 


.444 


30 


.533 


90. 


546 


1 


.00 


27 


.10 


L 


C 


ATOM 


11 


CG 


ASN 


L 


2 


47 


.320 


29 


.133 


89. 


989 


1 


.00 


27 


.19 


L 


C 


ATOM 


12 


0D1 


ASN 


L 


2 


46 


.579 


28 


.312 


90. 


519 


1 


.00 


26 


.29 


L 


0 


ATOM 


13 


ND2 


ASN 


L 


2 


48 


.049 


28 


.851 


88. 


917 


1 


.00 


27 


.22 


L 


N 


ATOM 


14 


N 


ALA 


L 


3 


45 


.565 


32 


.592 


92. 


528 


1 


.00 


31 


.86 


L 


N 


ATOM 


15 


CA 


ALA 


L 


3 


45 


.652 


33 


.724 


93. 


438 


1 


.00 


31 


.70 


L 


C 


ATOM 


16 


C 


ALA 


L 


3 


46 


.428 


33 


.192 


94. 


641 


1 


.00 


32 


.24 


L 


C 


ATOM 


17 


0 


ALA 


L 


3 


46 


.627 


31 


.980 


94. 


764 


1 


.00 


31 


.48 


L 


0 


ATOM 


18 


CB 


ALA 


L 


3 


44 


.266 


34 


.179 


93. 


853 


1 


.00 


31 


.84 


L 


C 


ATOM 


19 


N 


PHE 


L 


4 


46 


.864 


34 


.085 


95. 


524 


1 


.00 


32 


.19 


L 


N 


ATOM 


20 


CA 


PHE 


L 


4 


47 


.636 


33 


.676 


96. 


697 


1 


.00 


31 


.55 


L 


c 


ATOM 


21 


C 


PHE 


L 


4 


46 


.917 


32 


.656 


97. 


574 


1 


.00 


29 


.19 


L 


c 


ATOM 


22 


0 


PHE 


L 


4 


45 


.798 


32 


.893 


98. 


025 


1 


.00 


30 


.82 


L 


0 


ATOM 


23 


CB 


PHE 


L 


4 


48 


.003 


34 


.897 


97. 


548 


1 


.00 


33 


.52 


L 


c 


ATOM 


24 


CG 


PHE 


L 


4 


48 


.900 


34 


.574 


98. 


715 


1 


.00 


35 


.99 


L 


c 


ATOM 


25 


CD1 


PHE 


L 


4 


50 


.180 


34 


.067 


98. 


506 


1 


.00 


36 


.15 


L 


c 


ATOM 


26 


CD2 


PHE 


L 


4 


48 


.464 


34 


.768 


100. 


021 


1 


.00 


36 


.15 


L 


c 


ATOM 


27 


CE1 


PHE 


L 


4 


51 


.012 


33 


.759 


99. 


580 


1 


.00 


38 


.17 


L 


c 


ATOM 


28 


CE2 


PHE 


L 


4 


49 


.289 


34 


.464 


101. 


103 


1 


.00 


38 


.45 


L 


c 


ATOM 


29 


CZ 


PHE 


L 


4 


50 


.567 


33 


.957 


100. 


881 


1 


.00 


37 


.74 


L 


c 


ATOM 


30 


N 


LEU 


L 


5 


47 


.569 


31 


.519 


97. 


796 


1 


.00 


27 


.82 


L 


N 


ATOM 


31 


CA 


LEU 


L 


5 


47 


.044 


30 


.442 


98. 


640 


1 


.00 


26 


.01 


L 


c 
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32 


C 


LEU 


L 


5 


45 


.864 


29 


.624 


98. 
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1 


.00 


26 


.56 


L 


c 
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33 


0 


LEU 


L 


5 


45 


.505 


28 


.619 


98. 


730 


1 


.00 


27 


.40 


L 


0 
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34 


CB 


LEU 


L 


5 


46 


.682 


30 


.985 
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24 
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35 


CG 
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5 


47 
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31 
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24 
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47 
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31 
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48 
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ATOM 99 0 TYR H 94 
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31.685 11.304 

33.021 1 2.288 

32. 022 1 1.51 2 
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31.432 10.314 
30.730 1 1.032 
30.636 10.038 
30.096 12.686 

•29.008 1 1.999 

29.128 12.140 

28.496 11.407 

27.660 1 2.578 

27.1 76 1 2.043 

29. 962 1 3.074 

30.114 13.347 
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31.804 13.337 

29. 804 14.832 
28. 484 15.267 
27.287 15.01 1 
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26.061 15.314 
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26. 023 1 5.884 
32.273 12.230 
33.596 11.796 
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34.394 1 1.286 
34.255 10.904 
34.855 1 1.694 
34.672 12.930 
35.514 1 1.074 
32.634 10.105 
32.579 9.330 
31.407 9.614 

30.971 8.728 
32.624 7.830 
34.024 7.315 
34.292 7.216 
33.594 6.006 
33.915 5.848 

30. 977 22.763 
31.915 22.141 
33.092 23.074 
33.544 23.761 
32.422 20.804 
31.298 19.767 

33. 667 20.31 3 
31.620 18.477 
38.317 21.049 

37.972 19.637 
38. 721 18.785 

38.805 19.138 
36.464 19.404 
36.110 17.927 



2.476 1.00 8.26 H 0 

5.046 1.00 5.22 H C 

5.846 1.00 4.67 H C 

7.074 1.00 2.15 H N 

5. 613 1. 00 3.66 H C 

7.564 1.00 2.30 H C 

6.698 1.00 3.94 H N 

3.267 1.00 7.28 H N 

2.584 1.00 8. 91 H C 

1.069 1.00 9.73 H C 

0.317 1.00 7. 76 H 0 

3.035 1.00 7.86 H C 
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ATOM 652 0H2 WAT W 452 41.748 10.947 19.697 1.00 41.61 W 0 

ATOM 653 0H2 WAT W 454 38.170 6.670 2.158 1.00 38.30 W 0 

END 
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